Homocysteine potentiates calcification of cultured rat aortic smooth muscle cells.
Aortic calcification was demonstrated in experimental animal models of hyperhomocysteinemia. Mild hyperhomocysteinemia was associated with aortic calcification, suggesting a relationship between homocysteine (HCY) and the pathogenesis of aortic calcification. In the present study, the effect of HCY on vascular calcification was examined in calcifying and non-calcifying vascular smooth muscle cells (VSMCs). Cell calcification was induced by incubation of VSMCs with beta-glycerophosphate. Proliferation of VSMCs was studied by cell counting, 3H-thymidine (3H-TdR) and 3H-leucine (3H-Leu) incorporation. 45Ca accumulation, cell calcium content, and alkaline phosphatase (ALP) activity were measured as indices of calcification. The results showed that the proliferation of calcifying VSMCs, which was indicated by cell counting, 3H-TdR and 3H-Leu incorporation in calcifying VSMCs, was enhanced as compared with that of non-calcifying VSMCs. HCY promoted increases in cell number, 3H-TdR and 3H-Leu incorporation in both calcifying and non-calcifying VSMCs, but with more prominent effect in calcifying VSMCs. The stimulating effects of HCY on the three parameters in calcifying VSMCs were antagonized by PD98059, a specific inhibitor of mitogen activated protein kinase kinase (MAPKK). The ALP activity, 45Ca uptake, and calcium deposition in the calcifying VSMCs were greater than those in non-calcifying VSMCs. PD98059 had no effect on ALP activity, 45Ca uptake, and calcium deposition in calcifying VSMCs. HCY caused marked increases in 45Ca uptake and calcium deposition both in calcifying and non-calcifying VSMCs. HCY, however, enhanced ALP activity in the calcified VSMCs but not in the non-calcifying VSMCs. The non-calcifying VSMCs treated with HCY showed the same low ALP activity, as did the control VSMCs. In calcifying VSMCs, the HCY-induced increases in 45Ca uptake, calcium deposition, and ALP activity were also attenuated by PD98059. The results demonstrated that HCY potentiated VSMC calcification probably through the mechanisms by which HCY promotes atherosclerosis.